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CS7) [i?#^?3 

^m^k^mi V . ^ji^»7j<:(D p H * s s m^ifin>^m 
m.mmmicm-r?>c ^'S:mmtt?,y -^m-^m^^om 
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im§Lmm(D p h ^ir s s mmmmmimm u^h^ms 
y -J m^mnumpk i or , mmy mmmms.izm.t 

tit^2 ] y y^mmmpkcoy -.m^y -^^K 
h . p S S fi£5J;6i3l^ic Waj L ?i J 

m^mim>k=&mmy ym^mmmmTHi. lx. mmy 
I m^m 3] yy mmmm^oy y ai* y mm 

mmy ymmmmmxi^m^Hfcy ■I'mm.mm^&mmii 
»-n^mm'S:mm^m!mLxmm^tmm^'&«^o $ 

it. 

y -y m^mmmmMi:. ur, mmy •> ^^^^aaic^^^ 

-cwmrnvx. y ■ym'k^bnmmm.^^c^^. 
^^^m.'kmm^mmmhxmm^tm^mTk^^ o ^ 

^imm^m^m.7k.^y ^mmmiktm-^bx. m^m 
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mm^mms^x. wdmm^'k^o^^^y -mwm 

[000 1 ] 
[0002] 

[ 0 0 0 3 ] 7 y^Omfm^i^i: hXit. y ym^^ 
^/t-i^^A (CaCU ) , CCaCO 
< I ) mmm<Dy yit:^JW^OA=S: 
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Ca 



+ 2 F ■ -» C a F- 



I ) 



Wg5 9-6 3 8 8 4^- {^1336 0-206485 

7 ■:>it:^^i">^Amm-ii^mn^&nxt.-^i^ ccy^^mm 
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[0 004] ±il©tt4'^ftsjSfc*jt,^rtt. ^^^sic; 

it. F = 5 0-2 0 Omg/L. Ca = 200-100 
i:0005] 

Tit, ^mc^J:i.AS, 1 OmeF/LgK^T^?^^ 

mmm.*iMl^ioH. ±iei OmeP/LflS©:? ■j.^jl 

S!iJi*cfio7 m^mmmm-r s c i fc j; ij , c«cd 

'^mmmm^&Tuxi,. n^micj:^y •:,msimm=s: 

c i *sr # ^ <t -5 *o,^ ^> s . 
[ 0 0 0 6 ] c cr-. y ■>mmmmtmmTi,m'^ic 

^® mm.mmx^mt s j: ^ j«^{c 

( s s ) mmc -r '^^©^^K ^ 5 57 7- 



10 



20 



30 



40 



"iWMh^^, —mmiut.. y ■>m<D^'§:^mb ±at 

mm^k^fy^^y '^m^m^T^^mcD i oi ur, y^m 
y ■^itt>ji'iy'yA^mm&, mmmmx-miRLx. y-j 

■7-^^=sr^s?g^7>c*:.s. y ^m^mmmoy yitt! 

[0010] 

msi^^mik^ ?,Tc!t)<D^mi ^^mmanmrni 

mw^mmo p h ^ s s mmmms^icm l^jsc 
^itimcimLXM,^$>im^mK y yit^jii^oA^ 
-J m^mm^k i b , -7 ^^wM^aiM 

mm2<tbX, yy ^^WMSfiS.'K© 7 ^ ^ 7 ^® 

»jKfia.« sif r . m.mmm^k'tSiO:s^^y 
Miifcfe;, . Bfie^ y mm^Mmxim $ hfcy y m 
mmm^ w^ixw-MLmm t r . y-^m^^ tsw-^mm. 
mm^mm^y ';>m^mm<zm^Lxm 
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WMii* ^mmy^ m^mmKimyk tux mm -y w 
-mmam^stux, yym 

■i'mm.^mmxmm:srifcy ymm.mi^n^m-vm^ 

t^^vfthcD%. mmy ym^mMmmTktLx. m 

X. y -^^m^mmmmyi^Dy ^m^y -jmrnmrn^^mm 
X. wm y y mmmmmx^ 3 y ■> mmmm=kw 

X. m^-^mmm^mmtm^K^mmu. mm-Tk-^mmm 

m&7kt u r . Mia:? ^fg^J!iffl{ctt^ & c d 

mmm 5 i l t . «^w»®ii7>c© ^ ^ 

^^^^^S^^jr-Siitaffi Lx. y ym^^i3^^ 
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xm^mykMMmu 



^WF:^^mm»mmmLxm 
^^mmt^^^ms:!tmcm^oxMmmmi:mK y 

[001 1] 

-^''^^^m:^(oy -^m^y '^mm.miiim^^-\tx. m. 
fmrn^k^'^ csit^yy mmmmm^nt>ti. mm y 
-J mmm^mx-mm -stitcyv mm.mm^ wmix-m.^ 
i^s t r , y-j m^nun^MW.^^. D 3 ^^mmifin 



[ 0 0 1 2 J ^^ma>ysm!>cmm^ti^y -^mmm 

y -J m^^mmA<^^oyy m^mmTz. c ttAx 
'^ic. -y ■■^m^mmm'.mmt^ctiDix^^Wim 

^bt:{^. ±.m^m7t.m^tm. mMmx^^h<ox»> 

ti\micmm$ti%i,(Dx\tt£[.K mm<.cmM^u^Gy 
um^rxi,.tii, ^mTtm^^tsy vmm.mMicisi^x 

-CB, fi,«<D, '^m<Dy-^mm.mm=k^f^chtix 

mi^mii Ch.f^KWi'm.Ziii.i, <J>X\Z 4' V ^ „ 

[ 0 0 1 3 ] 7 ymm.mm<oy -^^mmmu. y -ym^ 
mmm7k<Dp mat. cxmtiy, mnmxy ymm.m 
m^mi^K ±^x. y ymm.mmmi,cmsti^y ym-^ 
mumm^i. 0tv<it. pH2-5. j:i)^j$v< 
pH3-4oiQHEci§Ei^$n. y ymmmmmicm 

tic^mTbcLtix^, mmwsi^nmmiitux 

mmcm. uti\.-^m*) <d-c« 

Ji7j<gi=@»:&^j:r. ^y ymmMmmmmn. 
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IK p H 
If* 



®7 ■:'^^=&?^lail7j<€r:? f ^9S«lifci»A-rS J;^^ 

[ 0 0 1 4 j ^^^jcfet^ra, 7 mnmmsMikifi 

y mmmrnxm^m^z^ ni^ct i-c j; 0 . myy 
wmmmyk^(Dy ^m^y ymm.mmimm3ti. y y 

8 m s F/Li:(T. J: OS? S L- < 3 m g F/Lw' 



7 

m^',t. y -^mmmm^y ^ymm.mmytmv 
r . my "J mmmm^c-y s^wisMM^^K^riSfemc, 

Mmm'^c^mm^x^^^oym}^.^^^. y^:^mm.m 

[0015] ^mm^Di^mic^K^x^t. y ^^m^m 
^c^m^tifcy ymmMm^tw^mxn^^m^tt. ^ 

y ^:^mm,mm(Dy ■^^s^s^^offiT^'CiED -cgimf t>n 

mcw^^kii^y ymmm<Dm:H^^-^tcm^icy -jm 
oj; '>tj:m^<x>mmmm:^^<Dy ^mmmt ux^a. n 

[0016] n^m^mm^mtxw^mt t-r m. 

ji':^ u^^mr^mmimmT^ct:^^^mx^^. 
m. r}it}^j<DiMmtvxu. m^^mm$n^i>(Dxu 

mm^titcy^:^m^mm^'^^ca^ixt^i>(ox 

^ti^t. GLM-oymrnxn^ca^-i-^mx^^. M^a^. 
y ^ymmmm:^^%msnfcy ym^mm^mmsti^m 

mm^tifcy-jmmmmtwmiti/-<^^^x'm^ 
Lxw^^a^ c t hm^x^?>. 
[0017] ■:$:mM<Dyomxk±. y ^^m^m^mxmm 

0. y ^^m^^uw^mmt^mc^^ y-^^m^mrnktm- 

mMmmt^fci^xfx y ^ mmmTxim^^^timfj 
mmu. H'^zy. mmmt^mmtLxnmm 
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8 

mM^^fcssifi^mLx. n^mmmc-mt.tii 
y "jmmMmt^cmmL. ctii^n^mmx^mi^xw^ 
mrnvtcy ^:^m<Dmc^ -^(DmjTcm.M'^^^iii.xm 

10 [0018] :$:mM<0-:^m',c^l>^XU. W^^^. ^ 

^c. mmi^mifCj:nw^ti:^^mmm:^Mmmy ':^mm 

mmmvcm^ti:&. m^Mmt}mm^ti^c<Dy'u^:^ 
<Dt.^-rti:^y<omm^c:i^^'^x. y -jm^^m:^^^nky^n'\^ 

t^mi^cu. ^mM<Dmi0mm^c:^i.^x^t^ n^mm(o 
n^mm ^ t) )\. t^- a ^mm t ^ ^^m&wmc v x 

Mii*«r*Da^#. m^Bmintm:^^y -jM^mmtm 
^bfc<b<o^^ -7 ^m^mmmMt i.xy ymm.mm 
m^m~r^ c <h ^c<^ o . y y m'^mm(D^mmffyti 
*/c. :^mm<om2(omm(^Uo%>xit. m^mim 
y y m^mm:^^ <t u xm^m^K^ mm u . mmhm 

mux^mmm^mK y vitt^^i^z^oA-^iy^^ h*sj: 

30 mm^^Ktuxy ymm^m^Mi^cmr^c^^c^'o. yy 

[0019] cn^. mi tm2oypMmu. ^^mmm(o 
Mm^rj:^mm. r^tt^^, mi<DpMm^c:i6\.^xkt m 
^mmi . m2comm^c^i>x{t. w-^mm^y -^m-^ 

pH4. ssmm^cti^<Dmm^xmwm^cmmvr^ 

s^m^cri6<om^xmmLxi-^^^ hviummb 
40 m^m-^^c. ch.h^^(D^^mnmmufc0xit. m 

^MhmyC^S'.-f 6y y itt^^i'->'^ A'-^l^ y h^^<Dy yitfJ 

mmm.hJ:.Bu. ^hi.cm\ y ym^m$ikm(^cmm^ 
y y mmmm<on^mmh±mr^ti>ommfj^S: 

m^c ffi L 4- 1 ^ i: 5 rj: mm ii ^ C ^ J: d . Cti 

^<Dmm^mmx-^ see ^m* vtc^ m^mmi^a^^-^ 



a^ez^t^r. ^mmmm<D m^mmi Mtcu rm^m 

[0020] p H^±m<D^ rxm^<omm^cmm~r ^ 

mmmi^amv. mw^^mmwmm^c p Hmrnm^mm 
[0 0 2 1 ] tfc. m^mm^mmKmrni^mmsti^ 
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-J m^mm^ t^pn mmimcmt^ u xmm^m7k^m 
. mM-^myk^mm^?^ p Hmmmi-c p h mmm^ 
mm V X . ?g^gf p H ^ iiM-r ^ mmmj ti^i> 

[0 0 2 2] ^tc. ±m<om 1 ±m2(Dm 

10 m<od:')rj:n'SLmmo:>pH<Dmmtcvfxfx<. w^mm 

ct'^cj:^. ^iEmm^mmx'^^cti^mmvfc. r 

-^mm<Dm(ommxit. n^mmitmm^mm 

*5ur. y ^ym^mm7k^my''u-k:^i.cmA$ti. 

m^mmmyk^^u^^i^. mm^-5Tmmm7kt±j}vt^o 
^^^m^^^^tn&jtMi^cmi-^uxBm^m^mK y 

^^m^m?k^ y 7 m-^mmyk i Ufc^oy^. y v 

m^w&mm. tvxy v mmM^m^zmrr ^ctic^ 
o> y -jm^mm7k<ommi}mf:>ri^. ^tc. ^mji^ 
m4<ommt^c:^i.^xit.. nmmm%mm^mmmuxm 
m^mmmyk%^c^'^. mmm^mmm:^^y -jm^ 

m^^^ktm^bx. mTk-^^mm^mmmyk^^mMh. 

^tcM^mrnhx^mmmm^mK y ^:^ittf)\^ty^A^ 

i-^y h^jtu^^M^^myk^^c^Sii. m^m^Myk^y 
ymmmimmykt bxy ^^mmm&m^mir^caic 

<om 5 opMtmc ^ X It. m^mm^ y y m-^mmyk t 
u^i^xm^mik^muv. M.u^wyk^mm^m^m 
Lxmrn^mmm^^^o^"^^ mmm^m^m:i^tt; 
r^t^^ 2.mmmt^^mxm:mhmmiLx^^mm&^n 

40 mM^mm%7k^^trmy -jm^mmm^A^tLxy 
-5 c <b 5c j: D . y -J m^mm7k<Dm 

tc^i^^xi't. n^mm^mm^mmmi^xm^ti^ m 
m^mmmykj , mAopm^asi^-^x^a. mmmm^m 
mmyk%y 9m^mm7ktm^r^^cttrrj:^3mm$ti 

^ mTk^^mm^mmM^j . mb<DpMmjc^i.^^x 
It. m.mm^y ^^m^^mTktm^Lxm^n^ m 
50 ^M^j mYmmmmuxm^^ti^^ mmfmmm 



^ mmr ^ m^&mm . mm. 5 jim* m c > xmm^ 
■^io^xmm^mmm^ ^ct hrn^x^ 6. $ 6 &c . 

Hit. n^^^icmwuxi^^s. ss^mf&un^Tu 

m^. mmmt^^tLxmm^mm:^ct^^x^^ 

<it. vH^'.mm^n^mtbXkX mm^^^mi 

[00 2 5] s^^stMJio i mmx^i^mmitms&m 
n^mm^rnmi^mmLxif^ti^^, mmio 

/l.?.:::^^ <pac) . KK^^oF. mtmm. mm 
ctih. mmmmm^M^mm'^mmvxmmrt 

m. mmMm>vxi^:,^kmthxmmmifiUM^ri 
^fc. mmwm^mx^^ti^^mmmthxu. 

hmmmMmmm^ xt^<. . M^^'-rsmm . 
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mmm^'mm:\ ^tch-mmmmmt.mm\jx^m'r^ 

'¥^mmmm^M smct mi tu^K mmmmmmc 

xhm^L. mmm<ommtmmx^-^xh^i^>i.. m 

mmwm^ikx^-^xi:>&:iK sf^L<(i. ^^t^c^m 

^mm^m^.^. mpHmmmxx>H^mmir:^ci::.Mx 
[0026] mmmm^m'^cm^xit. m^^^^^cw 
mt^mm<ommmmm^vx^m^ti. mmmm 

m(o^mt^m^-^^^tixi^:&(Dx. cti^-mrnvx 

iti7}ltyOA^mm$i±Xy^yitt7)i^i^OA'-<V'^y 

m.. ^fP^Am^^^ct:^i'^Mx^j^^ 
[0 02 8 ] ^um^m^c'h%^^xmm^n^:^)i>^^j>^^ 

m^{mr^ctv^x-»h. ^tc. ^^i^-^^A-^w-ffi* 
mf^xt^miim»tLxit. ^mMoymm^^cmurr^m 

^> A I ^ r 7j ) h u A 0 iMtM 

50 ^A. mm^^i^i^O AmMmif^:>ti:S^i, Ctl^^C^S 



13 

tihii)\^uoMt^moy 1 mmtf-hmu^ti^h<Dx^ 
mwm^mmm^tifcmmmx^->xi:>m^L. ^ 

tmc^^ ^ X mm^mmm^c j: ->xn&mm^i^c-m * 
2. ms. m4is^ifms<Dmm<oy^mc^^^x. 

tt^y -^m^mmmm7K^0:>y '^^m-^mm^mm^n^ 
(Dx\ y vmrnmrnm^^cmm^sti^y ymmmnmw^ 

^ 6> , ^ WSi^liPi O P H 3 5 QKS ^citJt 
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-J mm.^mMic :^i^x. y -y ^^WMMii7k<o p H ^ IS 
t4^c|i^^"^/c^©®cDM^^->t^ < xmtJh w^^^mMfJ: 

uj±L<kX. pHmmMy:.^m^ti^m.tvx\t. 

mmMMmmbx. ctihtmc^^^Kmm^m^ 

[003 1] :$imm(om i omi^c^ot^Tja:. att^MM 
-Mty^m^mm^ictu^^^ti. cti^^y ':^m^mmm 
Myhtbxy '^mmmmm'^m^n^. ccoy-^^m^m 
F^mmm7m',cmur^y ym^j:u^y y 
m^^Mm^oy yM:^. y ymmM^mm^^ti. y 

^Mm^cj:^. F^mii^m^k^^icm^r^y y^tK yy 
m^mm^ci^m^n. y ym-^^im^titcmmmyk^ 
m^ct^^x^^^. :^mM<DmBo:>mm^^'^'^xit. 
mmmTk^^ty yM'^m^7k^m^^ti. ctifnyym^ 
mMmm:^tLxy ymmm^mt^m^ti^. c(oyy 
mmmmm^^cj: o . F^m^^myK^^m^n^y y m^<h 
uy ym^mmykip<Dy yMtf^. y yMwcmm^mm^ 
n. y ymi)mm^nfcmimm7k^n^ctf)sr^^ 
^^m<Dm4isj:rj^S(Dmm^cisi>xkt. b%#t® 
40 mmty y m'^mmm:^t uxy ymmm^m^^m-^ 
n^. ccyyymmmmm'xj:n. ^^m^mjH^^^mu 
-t^yy m:^\ y y Mmmm^mm^ti. y y m-^mm 

[0 03 2 1 ^4^mM(omykmmmxmm^tihy ym 

<Dm7kxih^oxi,m< . mx.ix. ^mitmmmm^itc 

mm s ti ^ mi<nmien:h^\ c n 6 im^^ h 
oxms:^K ttc. ■^mmmPkmm/7mxMmsni> 
50 m^uy ym&Mojtm^^A^xi>xi>A< . 
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Fe. Co, Cu. Zn. Mo. As . Cd. H 

[ 0 0 3 3 j ^ 1 ^. :^mM<Dm7^mm^m<om i com 

mmm 2 i}^^m^ titcv^:^ mm^m 1 <t . t&y y mmm 
>3<b. y ymmm$i}^m^nx^c^. y^ym^mu^ 

^ > 3 i w^^wimm ^ > 5 , ^j: z/m%mm7mm 
5 ^ > 4 ^ w^mmmy -oet mm ^ xmm. 

^mmm^:^y':^m^mmi^^r^mmx^?>:^i. y^y 

[0 034] WiMKvffi^fe^MgFai-^^ > 6 ^^ro 

m^^t. m^x. ikm&mmmxmmmmsti^. mm 
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^<DiM:^^ < t i>—m^'tk^mK^^m 1 1 ^Mitr 
^miia:^^^m^mm.*^^^ti^y ^m^. t}}w^^i. 

t<i:>mj^mx^^y -jitf7)hi^yi.^mm'^'^xy^:fit 

ifjx,^kC'o\,\x'^. ^m^mw^^'^mrQ^n mcwm. 

ma:mmmum.xm\Kmm i i ic?D«3^n^o^^iiF 

<DMS:??5 pjfg^* 5? . -S^©. rSi4^. ^J:^ 

mS.%tLi>ho:>x\Xf^\.K 

[00 3 7] ^#fM®M7ic«*&^-f'> i ^^^nnr^t^ 

^rrSlS ^ If ^ C ^ # ^ ^ ^ ^ IS,^;?^ 5 . WSx 
^ > 1 4 i-^lB^frfSH^ti 1 1 O^gjl^cmS ti.h<Di^m^ 

tien i ^x^^m. cri'.cm^zn^h<Dxms.< . 

50 Hx-^-^i BM^JSmMi I'^cmM^tirci.^xhM. 



(10) 

17 

1 0 0 3 8 ) M,ms.mm i i ^amKmi>cj: d 4d 
mm 1 1 ©±S3*>^BiWMS7Mig^ffl*r<,s. h i ©.^ 

mi im^m&itticn±mm^mR-t^b^v:.. t})\, 

t 0 0 3 9 ] S 1 <Dga»^Cl3t,>-C«. 
8 fcs^g 3 n^.. :7 *SK««^5!iffi7RBf Mffi 1 S Cc«, 

:? *#wsF*^ :? -^^ miMmm?m%^ i s tc^M 
■r s 7 m^mwfi^mk'y -on Ami-t^nxisf) . 30 

3 ^/r L r :? 1 tcSJ^S na. c J: -. 

[ 0 0 4 0 } a 2 , :^§m<DM^7kmm-fjm<Dm 2 ©si 
jcps.^ 5 n ?. ^ ® -c a 4' I * „ s 2 cymmvmm sn^y 
s^^wsit 7 Kits ^titm^mu . V H issfi 

•5 -1 > 1 7 i, ? HSMSii#lt^^ >f > 1 0 
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[004 1 ] y!:t-^t?. S^gf7k»^«T«rMS7K^I^5 

U T t ^ P H S /cfetD !> H PUS!] 

9 > 3 S ti 6 J: ^ .4> pJSB-C* 

[ 0 0 4 2 ma ^^Hj.©gf;!KMS;5'?i<z)||3©^ 

*i%Ji?©M3<Di^5C4sc>r«. 

Fi'^ s s i> CD t? 4- 1 i c i tt . ±i* fc a D T- A 

m2zitmm^n, ccx-mmrnt^m^itc^^t?, 
mmfT^tmi'. mttmrnMrnrntuxiri-m^n, mm 
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!rc-^t.ti&miBifi:mm^m-c^ ^i><Dv^nit. S3 
ic9r:Sin?>imicmi^-r&miommi!imm'ch>) , mac 

5 J: ^ ^ fpmn 2 3 K-a^s 3 mclk. mimmmTk 

So 

[0 044] S3©^ilK:*it»rtt; J^MS7j<Sfa5^ 

m^m 1 8 n. my v wmmmimwm i 

8 {CK'^Sn-S. 7 ^iS;StS55;m*fi?g1f 1 8 fCB, 

Ji*g?sif 1 8 KE*. ffis{c> K=s$nteasfjsaa7jci 

■7 ^^Wgf*®S^fR© p H S p HIS 

[ 0 0 4 5 ] ia4{c. :$:||Bj0^?KMii7?^O^4©ej 

^„ ^fc. Mi4(Dll®JCfcW6^.m®Mffi^S©i» 
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i -r § S S )5£^3->&#£^ @B»/6s-it^ L . ^ 
Lt: 7 ^#Wgr*A5W^«2 3 Jc^lt^ n^, CtliC 

[ 0 0 4 6 ] ^Xti-c, gp7K^#eft-^i|IMffi7ka^t^M 
pmykik^'y > 1 3 ^^Vur^^Sic?^ i i {c{ftM§ 

a7ka. B%wMs*spm7 > 1 5 7 

S^Ma*if ^tf 1 8 fits 3 tSto3l7K«*&^ 

Y>3^/^Lr:7■>*^KS^ilKf||&gn. ^mMm* 

gbT(rS.5^ttMIl*0P H%iW^-r^/ca&c7>p Hi^ig 
WWS&^-f^, pHy-a?-i5:c'(D#fS*^i:^-Sc:i€> 

r- 1 ntsm < , ®WMffi7K»iii ^ > I 5 4; ISSaffl7K#^ 
[ 0 0 4 7 3 g! 5 K . 2p^^®p?tcM«75-ffi©m 5 (Om 

fcot^-Ctt. ilI3®|^H^r7j^LfcjlO-c*.S. las©!!! 

«K fcj, i T « , siM®»s^^?gif g« 7 icnm s n 

7 5tit:*s D , y -J *^WW7i<«#&^ -< > 1 7 
^>LT7 •?^g*»7R*im08filSfSfS7^Cfl^3*a 

s„ cn^cio. fi4i^-3?wa«7{c4js.»r, w^feMiffi 

l§«HfSIS7iCtt„ pHPg^/cfeiC, pHiS^^j^rt* 

*&T ■& ?c*© p H sii^sijei*^- ^7 Y > . p H ^ m-m 6 fc 
i^<DpHji~-^-*mi'f^j>tixi,ii><Dtm^n,K mm 

(i&mt L-x(Dmm:mmmmf-hti6. u^m7mmm 
mz licmm^tixmm^msn-. mmmz ix-mm^ 
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[0048 3 '•^xi^'v. mm^mmmyMt^m^Mm 1 1 

s n ^ <Dx^ ti i^t . ^ (OPMimtm '^cm^ s n ^ (dx: i^t 

^fc. m5(DpMimci6\.^xi^. ^mmmmmm'^^ 
mmmTkmm ^ -i^ > 3 ©rate 2^ mmmmmm 

mmm 1 s i^^frm ^nxi>i>t^^. ^mmoym s (omm 
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